Opposite effects of remodeling and hypertrophy on arterial compliance in hypertension.
Sustained hypertension is associated with a reduction in large artery compliance. However, we previously showed that, at the site of the radial artery, a distal muscular artery, the compliance of hypertensive patients was not significantly different from those of normotensive controls when the two groups were studied at their respective mean arterial pressures, despite increased wall thickness in hypertensives. To determine whether this paradoxical finding could be related to a specific pattern of geometrical changes, we studied arterial compliance in never-treated hypertensive patients characterized either by radial artery hypertrophy or remodeling, and compared them to normotensive controls. By analogy with Devereux's classification for left ventricular hypertrophy, we defined remodeling as an increased thickness to radius ratio (h/r) and a normal vascular mass (VM), and arterial hypertrophy as an increased VM irrespective of the values of h/r. Internal diameter and wall thickness were measured at the site of the radial artery using a high resolution echo-tracking system. The lumen cross-section-pressure curve was determined from the two simultaneous and continuous recordings of arterial diameter and blood pressure. Then, the cross-sectional compliance (CC)-pressure curve was calculated. Isobaric compliance was calculated at 100 mm Hg. Thresholds for h/r and VM were determined according to gender as the 95th percentile of a group of 100 normotensive subjects. The group of hypertensive patients included 58 patients with hypertrophy (h/r: 0.25+/-0.04; VM: 31+/-6 mg/cm; mean+/-SD) and 25 patients with remodeling (h/r: 0.29+/-0.06; VM: 20+/-4 mg/cm) and was compared to a group of 50 age- and gender-matched normotensives (h/r: 0.16+/-0.02; VM: 17+/-4 mg/cm). Compared to normotensives, isobaric compliance of the radial artery was increased in hypertensive patients with hypertrophy (HH) whereas it was not different in hypertensive patients with remodeling (RH). These results indicate that compliance is dependent on hypertrophy or remodeling pattern and suggest that in the face of hypertension, only arterial hypertrophy is an adaptive process leading to normal operating compliance through an increased isobaric compliance.